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Practice of Artillery (Smeleye stavit’ novyye voprosy 
artilleriyskoy teorii i praktiki) 
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AUTHORS = Voronov, N. M., Danilin, A. 5. and Kovalev, I. T, 
oo i 
TITLE: Structure of alloys of thorium oxide with zirconium 
oxide : 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 


splavov nekotorykh sistem s uranon i toriyem. Moscow, 
Gosatomizdat, 1961, 457-466 


XT: stigation was motivated by the fact that the pub- 
ree oe au cp le oyecen are far from complete. The system was 
investigated by thermal, X-ray and dilatometric me upodr. The meit- 
ing point of the alloys was determined on 8 - 10 mm specimens 
prepared by briquetting of powder mixtures. The operations were 
performed on an electrically heated tungsten wire, in argon. The 
temperature was determined by reference to melting points of known 
materials, the error not exceeding + 259G, The obtained data are 
diametrically opposed to those previously published by Ruff et al, 
(Ref. 1: Z. anorgan. und allgem. Chem., 180, 252 (1929)). Thus, 
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according to Ref. 1 (Op. cit.) the melting point increases with 

the addition of thorium oxide to zirconium oxide while according 

to the present work it first decreases from 2700° to 2500°C at 

25 mol.% thorium oxide and begins to increase only thereafter, 

X-ray analysis with Fe-Kt radiation, for alloys quenched from 

2350, 2000 and 1900°C has shown that instead of a ¢ontinucus ser~ 

jes of 30lid solutions as stated in Ref. 1 (Op.cit.) a peritectic 
mixture of two solid solutions is formed. At the temperature of 

the peritectic - 2550°C - a cubic solid soluticn containing about ee 
87 mol.% Zr0, is present, together with a tetragonal solid solu- 


tion, containing 10.5% ThO,« The cubic solid solution decomposes 


monotectoidally at 1900°c. These and further transformations are 
summarized in a phase diagram. Additional data obtained by the 
dilatometric method of investigation are also incorporated in the 
diagram. The dilatometric method was applied in particular to ¢lu- 
cidate the transformations caused by the polymorphisem of the 2r0,. 
“here are 3 figures, 3 tables and 2 references: 1 Boviet-bloe ; 
and 1 nen-Soviet—-bloc. : : 
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TITLE: Phase diagram of the system uranium didxide-sirconium 
oxide | 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Stroyeniye 


splavov nekotorykh sistem 8 uranom i toriyem. Moscow, 
Gosatomizdat, 1961, 467-481 


i be ing to 
: j se diagram which is of interest as pertain 
TENT: pncbive high-temperature material for heat-evolving elements 
was investigated earlier by po aca ae Meera ata 
3 «> 36, 11, 365 . However, ; t 
pt ouatote “cd the methods of investigation and preparation 
of the samples were not sufficiently De eee 7 
i an attempt was made to use the data pubiisne a ‘ 
Meek es hea ree, after the first experiments, large discrepan 
cies were established. The discrepancies led to a complete re- ae 
checking of the phase diagram. Uranium dioxide and zirconium oxide 
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i orating not more than 0.1% impurities were employed. The al- 
ova ware peepaned by smelting in an electric are furnace, in ar- 
gon, of briquetted oxide mixtures, Homogeneity Mee en eured by 
multiple resmelting. The X-ray analysis (Fe radiation } Was the 
principal method of investigation and its findings were, confirmed 
in some instances by microstructural analysis. The thermal treat- 
ment was performed on g tungsten-wire heater on samples having a 
volume less than 50 mm’. Temperature measurements were made by re- 
ference to melting points of known materials, the error not ex-. ~ a 
ceeding + 259C. Alloys hardened from 2000, 1900, 1900, 1700, 1650, 
1550, 1500 and 1400°C were investigated. The data are shown on a 
phase diagram U0, - 2r0o- U0, forms a continuous series of solid 


solutions with 2r05,5 which have the fluorite structure of v0, up 
to 51.3 mol.% of 2r05- Beyond this point the structure passes inte 


a tetragonal one which is that of the high-temperature modification 
of Zr0,» Down to 1675°G these solid solutions do not change. Be- 


ginning from 1675°G and below (depending on the concentration) the 
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solid solutions in the 13.5 ~ 86.0 mol.% 2r0, range decompose into 
two solid solutions, one based on uo, alee cane 15, &% 2105, the 
second based on Zr0, containing at least 14.0% v0, at 140°C. The 
Zr0,-based solid solutions undergo transformations at temperatures 
from 1040° for pure Zr0, down to 140° at 2r0, content of 14 moi.% 


There are 6 figures, 2 tables and 5 references: 1: Soviet-bloc ané 

4 non-Soviet-bloc. The references to the English-language publi- 
cations read as follows: W. A. Lambertson and M. H, Mueller, J. 
Amer. Ceram. Soc., 36, 11, 365 (1953); P. Duwer and F, Odel, J. wa 
Amer. Ceram. Soc., 33, 9, "OAT, (1950); R. Geller and P, Yavorsky , 
Ceram. Abstr., 24, 10, 191, (1945). 
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AUTHORS : YOROnOYs N. M, and Sofronova, R. M. 


TITLEs Wo eaeser ion of uranium dioxide with barium oxide 


SOURCE: Akademiya nauk SSSR. Institut metallurgii., Stroyeniye 
splavov nekotorykh sistem 8 uranom i toriyem, Moscow, 
Gosatomizdat, 1961, 482-489 


TEXT: The aim of this investigation which represents h part of a 
wider study on the interaction of v0, with the oxides of alkaline- 
earth metals, was to produce a data on the U0, - - BaOQ system 


because those published were lacking in precision, In particular, 
the reported high solubility of BaO in UO, of 20. ~ 30 mol.% in the 


s0lid state seemed Pour ney consigering aie lanee difference in 
the ionic radii between u4+ and Bact. v0, containing 0.1% impuri- 


ties and BaO containing 1.0% foreign mae tee were employed. The 
specimens were prepared by smelting in an arc furnace in argon. 
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ifficulty of preparing homogeneous samples : 2 K- 

(ae ead ation and thermal method of investigation were applied. 

The melting point was determined seas c Bea ava ba ened 
-e@ in argon. The error was + . Cast, anne ‘ : ne 

fren aie terent temperatures alloys were examined. The Ns c6 

subdivided the alloys into 3 groups. fhe first, containing 0 - 


mol.% BaO reveals the compound Baz which crystallizes with the 


ises the range 50 ~ 
erovekite structure. The second group comprise a 
FO mol.% BaO, in which the compound 3Ba0.U0, is formed. A continu 


ous series of solid solutions is formed between 3Ba0.U0,, and BaUO; va 


i duces alloys un- 
; roup, containing more than 75% BaO, produce 
st ei Bie. these are mixtures of the solid solutions of 3Ba0. 
uo, and Bao. ana of Bad. It was established that the solubility 
2 


of Bad in UO, in the solid state is zero. The question of the Ba 
solubility in Bao, and algo the question of the compounds which 
are formed between the components of the binary sy stent U0.,Ba0 in 
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_ 22(1) SOV /4-7-59~-3-53/53 
AUTHORS: Voronov F.I. and Sakharov D.I., (soscow) : 
* TITLE: #.V. Kashin 


PERIODICAL: Fizika v shkole, 1959, Nr 3, p 111 (USSR) 


ABSTRACT: This article was written in commemoration of Fref. 
Nikolay Vladimirovich Kashin, who died on 10 Jann 
ary 1959. After a more or less prolonged activit:. 
at various educational institutions, Prof, Kashin *. 
was a physics teacher at the Moskovskiy Gornyy in- ° 
stitut imeni I.V. Stalina (Moscow Mining Institute ~ 
imeni I.V. Stalin) for nearly thirty years. The 
authors praise him for introducing new progressive 
methods of teaching physics, particularly of those 
based on laboratorial practice. Among his students 
were the physics teachers, professors N.A. Kaptsov, 
P.N. Belikov, A.G. Murav'yev and S.N. -Rzhevkin. 
Prof. Kashin also published a number of manuals, 
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[Stratigraphy and lithology of Permian sediments in the northeastern 
part of the Siberian Platform in connection with their oil and 
coal potentials) Stratigrefiia i litologiia permskikh otlozhenii 
severo-vostochnogo kraia,Sibirskoi platformy v. fiviazi sikh neften- 
osnost‘'iu i uglenosnost'iu. Leningrad. Gog .naichno=tekhn.izd-vo 
neft.i gornotoplivnol lit-ry Leningr. otd-nie, 1958. | 215 pe 
Leningrad, Nauchno-tekhn. 1zd-vo nefted gorno=toplivnel lit-ry, 
Leningr. otdenile, 1958. 215 p. (Leningrad, Nauchno=i.ssledovatel'skii 
institut geologii Arktiki. Trudy, vol. 84). | (MIRA 1528) 
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Sopka and Skala Vetrov almost form & straight line along the 
northwestern shore of the peninsula. The buildings of the 
"Hirnyy" are situated on the largest region free of ice on the 
southeastern slope of the Komsomol-"nunatak". All islands form 
the point of a gubmeridional underwater-ford. Within its region 
depths of 50 to 100 were measured, on both sides of it they 
reach 200 m and more. Part of more islands puried under the 
continental ice is represented by the constal, nunataks, another 
part, however, by the sumnits of light-blue ice lying somewhat 
more to the south. All these islands jineluding the Adams island - 
5 km north of the ice-barrier apparently; belong to one single 
massif of rocks of the Charnokit series, Beside 40 - 50% pla- 
gioclase, hyperstene (up to 20 %), hornblende (10 - 15 is 
quartz (5% and more) and biotite (from individual grains to 
20 %) the rock consists of ore~minerals? titanomagnetite or mag~ 
netite and apatite. Potassium-feldspat replaces plagioclase. Ple- 
gioclases, mostly of 2 generations, 28 more acid ones (andesin) 
replace the more basic ones (Labrador). The petrographic-mineral- 
ogical structure of the individual islonds and nunataks” is de- 
soribed in detail. On the Godley island single grains of molyb- 
Card 2/4 denite and bismutin were found, A variation according to rules 
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of the spatial orientation of streakiness, the changes of the 
character of xenolites, a3 well as the homogeneity of the mag- 
netic field between the Mirnyy-district, and the Adams island 
give rise to the assumption that all-islands and "munataxs" form 
part of a single large "pluton" whose center lies west of Wirnyy 
Gneisses and granites are predominant among the material of mo- 
raines. Most of the "nunataks" and {islands have the forn of 
lambs! foreheads with flat southern and steep northern slopes. 
They all almost carry glacier-streaking- The recent micro- and 
meso-relief of the reefs shows deflation and desquamation caused 
by hurricane~like winds. The rocks are superficially discolored: 
greeni sh-gray charnokite becomes prownish-gray with erusta and 


efflorescences enriched by iron. The metamorphosed rocks, in 
contrast to this, becomes lighter. They belong to the archaean 
period. The nistory of development of ‘the mussif probably was 
complicated. Gneisses and basic rocks of the pyroxene type pro- 
pably are the oldest ones. During the course of the penetration 
of an acid magma 4 Chamokite-masaif was formed, which was later 
Card 3/4 on repeatedly compressed. Derivatives of the same magna pene- 
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trated into the cracks that had developed sd formed veins of 
pegmatite and other material. The intrusion of the Gabbro-norite 
in the Komaomol-"nunatak" took place atia later time. The re- 
erystallized outflows of a gray carbonate- clayy sediment, which 
are in places preserved in cracks, are probably still younger. 
There is 1 figure. 
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